secondary damage mechanisms in laser impacts can be related to the time course of the tissue heating reaction which is directly related to the pulse duration of the laser. If a long pulse laser system is directed on to a tissue then because of conduction the temperature of large areas of tissue is raised. This spreading thermal front results in a progressively increasing damage zone as more and more cells are raised above their thermal tolerance. Obviously beam image size is of great importance as the degree of peripheral spread due to conduction is proportional to the size as well as the temperature of the initial area of tissue heating. This type of thermal lesion is seen in exposure to CW lasers such as argon and helium neon, and with such pulsed systems as normal mode ruby and neodymium lasers.
Short pulsed or Q switched lasers give rise to a different type of tissue damage. In these exposures a large amount of energy is delivered to the target in a very short time, and hence a high power density is produced (power is energy/unit time). The target experiences such a rapid rise in temperature that the liquid components of the cells are converted to gas with a resultant swelling of the cells. In most cases these phase changes are so rapid that they are explosive, and the cells rupture. The pressure transients so produced result in an annular 'blast zone' peripheral to the thermal damage (Marshall 1970) . These pressure transients may also result in shearing damage to tissues remote from the absorbing layers by bulk physical displacement.
The morphology of acute bums in the various ocular tissues has been described: cornea (Leibowitz & Peacock 1969 ), iris (Hallman et al. 1969 ), lens (Fine et al. 1967 ), retina (Fine & Geeraets 1965 . The degree of ocular incapacity and the subsequent pathology of such burns vary with both the severity of the exposure and the target tissue. Superficial corneal (Campbell et al. 1968 ) and iris burns recover rapidly, but lens involvement usually leads to cataract. Retinal exposures always give rise to degenerative changes which may further increase the damage site by transynaptic degeneration. These changes are followed by the formation of a retinal scar due to the proliferation of Muller's fibres (Marshall et al. 1971 ). There is evidence that these scars atrophy and disappear over a period of years ( Ocular damage from laser beams may mimic other forms of pathology. Nebula produced by a carbon dioxide laser beam are indistinguishable from those which may arise from a variety of corneal conditions, burns of the lens can result in cataracts similar to those of congenital, presenile or senile origin while a burn of the iris may resemble a melanoma. A retinal burn may extend from an aberration limited spot of around 20 ,um diameter to a lesion of a few millimetres in diameter, depending on beam geometry, energy density, the refractive state of the eye and its pigmentation. Retinal burns can resemble conditions such as eclipse burns, focal choroiditis or macular dystrophies. The possibility of confusion between natural ocular pathology and laser damage requires that careful consideration be given to an occupational vision programme for workers involved with lasers or laser systems which have the potential to cause ocular damage.
Medical examinations should be of two types. An examination by an ophthalmologist should be carried out before and after \employment in a laser environment and an abbreviated examination, which does not require an ophthalmologist, should be undertaken from time to time. The latter examination should be designed to protect the worker against recurrent damage to the posterior pole and its frequency should be related to the magnitude of the hazard. If the individual is exposed only to far infrared radiation, such as from the carbon dioxide laser, the examination may be restricted to the cornea and ocular adnexa.
Clinical Examinations
Laser lesions of the peripheral retina are unlikely to cause significant disability and screening of the periphery using the Goldmann three mirror lens or indirect ophthalmoscope is not essential. It is also most unlikely that ocular muscle balance would be disturbed by a foveal lesion or that intraocular pressure would be affected by laser radiation and the need for tests of muscle balance and tonometry is questionable. The following examination provides a reasonable approach to the problem and takes approximately 30 minutes, excluding the time required for mydriasis.
Family or personal history of ocular or relevant general disease should be recorded and the external appearance of the eyes and adnexa noted. Form acuity should be tested for far and near and a refraction should be carried out, when necessary, to ensure that normal standards of vision can be attained. Colour discrimination should be tested with a lantern which subtends 1-3 minutes at the eye, but if this is not available the pseudo-isochromatic plates may be used. Central and paracentral function should be tested by Amsler charts and field defects should be excluded for 300 around the fixation point by use of a Bjerrum screen or field analyser. Objective examination of the ocular media and fundi should be carried out with a slit lamp and a direct ophthalmoscope. It is more than desirable to photograph the posterior pole of the retina (including the optic disc and the macula) as well as any pre-existing lesion.
An abbreviated ocular examination is used during the period of employment. The history should record any entoptic phenomena such as after images, scotomata or alterations in colour vision. Visual function should be assessed by tests of visual acuity and colour vision and by the use of the Amsler grid. The objective examination can be limited to direct ophthalmoscopy without mydriasis.
SuspectedLaser Accident
If a laser accident is suspected the site should remain undisturbed until a biophysical investigation has been carried out. This would attempt to establish whether the energy or power densities which were present at the patient's corneal plane would have been capable of causing ocular damage. The patient should be examined by an ophthalmologist familiar with laser-induced injuries and it may be necessary to use the technique of fluorescein fundus angiography to exclude minimal retinal damage (Fig 1) . If this procedure is performed soon after the accident it will demonstrate a lesion which cannot be resolved by ophthalmoscopy. The retinal periphery can be screened for minimal damage using an indirect ophthalmoscope with the appropriate filtration for fluorescein angiography. Follow-up examinations with appropriate tests of function should be carried out at intervals for the next 6 months.
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Laser Safety Codes
Safety codes are used not only to protect individuals handling lasers but also to ensure that persons who may be exposed inadvertently are not damaged. In laboratories it is possible to enclose high energy beams and the likelihood of inadvertent exposure should not arise, but when lasers are used in the open, such as at airports or in surveying, the need for an adequate safety code is paramount.
